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<212> DNA 

<213> Ralstonia eutropha 
<400> l 

cccgggcaag taccttgccg acatctatgc gctggcgcgc acgcgcctgg cgcgcgccgg 60 
ctgtaccgag gtctacggcg gcgacgcctg caccgtggcc gacgccggtc gcttctactc 120 
ctatcggcgc gatggcgtga ccggccgcat ggccagcctg gtctggctgg cggactgagc 180 
ccgccgctgc ctcactcgtc cttgcccctg gccgcctgcg cgcgctcggc ttcagccttg 240 
cgtcggcggc ggccgggcgt gcccatgatg tagagcacca cgccaccggc gccatgccat 300 
acatcaggaa ggtggcaacg cctgccacca cgttgtgctc ggtgatcgcc atcatcagcg 360 
ccacgtagag ccagccaatg gccacgatgt acatcaaaaa ttcatccttc tcgcctatgc 420 
tctggggcct cggcagatgc gagcgctgca taccgtccgg taggtcggga agcgtgcagt 480 
-gougaggcgg acccccgcat tgacagcgcg tgcgttgcaa ggcaacaatg gactcaaatg 540~ 
tctcggaatc gctgacgatt cccaggtttc tccggcaagc atagcgcatg gcgtctccat 600 
gcgagaatgt cgcgcttgcc ggataaaagg ggagccgcta tcggaatgga cgcaagccac 660 
ggccgcagca ggtgcggtcg agggcttcca gccagttcca gggcagatgt gccggcagac 720 
cctcccgctt tgggggaggc gcaagccggg tccattcgga tagcatctcc ccatgcaaag 780 
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tgccggccag ggcaatgccc ggagccggtt cgaatagtga cggcagagag acaatcaaat 840 

catggcgacc ggcaaaggcg cggcagcttc cacgcaggaa ggcaagtccc aaccattcaa 900 

ggtcacgccg gggccattcg atccagccac atggctggaa tggtcccgcc agtggcaggg 960 

cactgaaggc aacggccacg cggccgcgtc cggcattccg ggcctggatg cgctggcagg 1020 

cgtcaagatc gcgccggcgc agctgggtga tatccagcag cgctacatga aggacttctc 1080 

agcgctgtgg caggccatgg ccgagggcaa ggccgaggcc accggtccgc tgcacgaccg 114 0 

gcgcttcgcc ggcgacgcat ggcgcaccaa cctcccatat cgcttcgctg . ccgcgttcta 1200 

cctgctcaat gcgcgcgcct tgaccgagct ggccgatgcc gtcgaggccg atgccaagac 1260 

ccgccagcgc atccgcttcg cgatctcgca atgggtcgat gcgatgtcgc ccgccaactt 132 0 

ccttgccacc aatcccgagg cgcagcgcct gctgatcgag tcgggcggcg aatcgctgcg 13 80 

tgccggcgtg cgcaacatga tggaagacct gacacgcggc aagatctcgc agaccgacga 1440 

gagcgcgttt gaggtcggcc gcaatgtcgc ggtgaccgaa ggcgccgtgg tcttcgagaa 1500 

cgagtacttc cagctgttgc agtacaagcc gctgaccgac aaggtgcacg cgcgcccgct 1560 

gctgatggtg ccgccgtgca tcaacaagta ctacatcctg gacctgcagc cggagagctc 1620 

gctggtgcgc catgtggtgg agcagggaca tacggtgttt ctggtgtcgt ggcgcaatcc 1680 

ggacgccagc atggccggca gcacctggga cgactacatc gagcacgcgg ccatccgcgc 1740 

catcgaagtc gcgcgcgaca tcagcggcca ggacaagatc aacgtgctcg gcttctgcgt 1800 

gggcggcacc attgtctcga ccgcgctggc ggtgctggcc gcgcgcggcg agcacccggc 1860 

cgccagcgtc acgctgctga ccacgctgct ggactttgcc gacacgggca tcctcgacgt 1920 

ctttgtcgac gagggccatg tgcagttgcg cgaggccacg ctgggcggcg gcgccggcgc 1980 

gccgtgcgcg ctgctgcgcg gccttgagct ggccaatacc ttctcgttct tgcgcccgaa 2040 

cgacctggtg tggaactacg tggtcgacaa ctacctgaag ggcaacacgc cggtgccgtt 2100 

cgacctgctg ttctggaacg gcgacgccac caacctgccg gggccgtggt actgctggta 2160 

cctgcgccac acctacctgc agaacgagct caaggtaccg ggcaagctga ccgtgtg c gg ->.o.ox\ 

cgtgccggtg gacctggcca gcatcgacgt gccgacctat atctacggct cgcgcgaaga 2280 

ccatatcgtg ccgtggaccg cggcctatgc ctcgaccgcg ctgctggcga acaagctgcg 234 0 

cttcgtgctg ggtgcgtcgg gccatatcgc cggcgtgatc aacccgccgg ccaagaacaa 2400 

gcgcagccac tggactaacg atgcgctgcc ggagtcgccg cagcaatggc tggccggcgc 24 60 

catcgagcat cacggcagct ggtggccgga ctggaccgca tggctggccg ggcaggccgg 252 0 
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cgcgaaacgc gccgcgcccg ccaactatgg caatgcgcgc tatcgcgcaa tcgaacccgc 2580 

gcctgggcga tacgtcaaag ccaaggcatg acgcttgcat gagtgccggc gtgcgtcatg 2640 

cacggcgccg gcaggcctgc aggttccctc ccgtttccat tgaaaggact acacaatgac 2700 

tgacgttgtc atcgtatccg ccgcccgcac cgcggtcggc aagtttggcg gctcgctggc 2760 

caagatcc 2768 

<210> 2 
<211> 7120 
<212> DNA 

<213> Clostridium kluyveri 
<400> 2 

agcttgaaaa aatattggta aaatccgaag aagattttag tgtggtaaaa agtatattga 60 

ataagtattt aacaagacag gatagggagg agataacttt tatggagtgg gaagagatat 120 

ataaagagaa actggtaact gcagaaaaag ctgtttcaaa aatagaaaac catagcaggg 180 

tagtttttgc acatgcagta ggagaacccg tagatttagt aaatgcacta gttaaaaata 240 

aggataatta tataggacta gaaatagttc acatggtagc tatgggcaaa ggtgtatata 300 

caaaagaggg tatgcaaaga cattttagac ataatgcttt gtttgtaggc ggatctacta 360 

gagatgcagt aaattcagga agagcagttt atacaccttg ttttttctat gaagtgccaa 420 

gtttgtttaa agaaaaacgt ttgcctgtag atgtagcact tattcaggta agtgagccag 480 

ataaatatgg ctactgcagt tttggagttt ccaatgacta taccaagcca gcagcagaaa 540 

gtgctaagct tgtaattgca gaagtgaata aaaacatgcc aagaactctt ggagattctt 600 

ttatacatgt atcagatatt gattatatag tggaagcttc acacccattg ttagaattgc 660 

agcctcctaa attgggagat gtagaaaaag ccataggaga aaactgtgca tctttaattg 720 

aagatggagc tactcttcag cttggaatag gtgctatacc agatgcggta cttttattct 780 

taaagaacaa aaagaattta ggaatacatt ctgagatgat atcagatggt gtgatggaac 840 

tggtgaaggc aggggttatc aataacaaga aaaagaccct ccatccaggc aaaatagttg 900 

taacattttt aatgggaaca aaaaaattat atgattttgt aaacaataat ccaatggtag 960 

aaacttattc tgtagattat gtaaataatc cactggtaat tatgaaaaat gacaatatgg 1020 

tttcaataaa ttcttgtgtt caagtagact taatgggaca agtatgttct gaaagtatag 1080 
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gattgaaaca gataagtgga gtgggaggcc aggtagattt tattagagga gctaatctat 114 0 
caaagggtgg aaaggctatt atagctatac cttccacagc tggaaaagga aaagtttcaa 1200 
gaataactcc acttctagat actggtgctg cagttacaac ttctagaaat gaagtagatt 1260 
atgtagttac tgaatatggt gttgctcatc ttaagggcaa aactttaaga aatagggcaa 132 0 
gagctctaat aaatatcgct catccaaaat tcagagaatc attaatgaat gaatttaaaa 1380 
agagatttta gaatttattt atgattttta gttacacttt atatgaaggt gtaactaaaa 144 0 

ataagaattc aattgtagtt aatttaacga gatattgtat taaatttaac aaaatgaggc 1500 

ttaatttata ggggaggaat gtaaattgaa aaaagggtat atatttattt tattgacggc 1560 

aatattttat agcactcagg agatttcagg aaaaatgtta gctcaaaagg gtgctatgga 1620 

tccatttcaa gttatgatga ttgtattttt aataggtgcg ataatactgc ttcctatggc 1680 

tgtgaaagat ataaaagtca aaaagcttaa acttactggt aatgatttag ggtatcttgc 174 0 

tctttgtgga atactggcag tatcaatttc tatgtctatg ctccagtttg cagttactta 1800 

tactaaggca tctactgcgg cggtattatt ctgtactaat gcagtattta ccataccttt 1860 

tgcatatttc atattaaaag aaaagataaa agggattacc atagtttcta ttattgtttc 1920 

attgattggt gtagttataa tatttaatcc tgcaaaggtt atggaaggta ttggaggaag 1980 

cagggattta ataggaatat gtttcgcact tgtagcagct gtagtttggt ctttatacac 2 040 

agtaataagt aaaaagagaa ttgagattta tggaggatat gtttttaatt gcatctcttt 2100 

cttcttcggg gtaatagcac ttttaattct cttagtagtt actggcagac caatattcag 2160 

tggaattact ttaaataata ttctagtgct tttatacatg ggtattttta taaaagctgt 2220 

tggttatata tgttatcttg gtgccataaa agagacttcc gctgtaactg catctacagt 2280 

ttttcttata aaacctgcac tagctacagt acttgcaatt ttaattttag gtgaaagtat 2340 

agaggtaaat gtagttatag gtattgtgtt tataattata ggttctatta taaattattc 24 00 

tagtaataaa aaggcaaatg atttaaaaaa agttgctaat actagtagtg cagagagtta 2460 

attaatagga agtttgtaaa ttaataatat tttaactatt tgtgagg nga hfaaatga gt 2520 

aaagggataa agaattcaca attgaaaaaa aagaatgtaa aggctagtaa tgtggcagaa 2580 

aagattgaag agaaagttga aaaaacagat aaggttgttg aaaaggcagc tgaggttact 2640 

gaaaaacgaa ttagaaactt gaagcttcag gaaaaagttg taacagcaga tgtggcagct 2700 

gatatgatag aaaacggtat gattgttgca attagcggat ttactccttc cgggtatcct 2 760 

aaagaagtac ctaaagcatt gactaaaaaa gttaatgcct tagaggaaga attcaaggta 2820 
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acactttata caggttcatc tacaggagcc gatatagacg gagaatgggc aaaagcagga 2880 
ataatagaaa gaagaattcc atatcagaca aattctgata tgaggaaaaa aataaatgat 294 0 
ggttctatta agtatgctga tatgcattta agccatatgg ctcaatatat taattattct 3000 
gtaattccta aagtagatat agctataata gaggcagtag ctattacaga agaaggggat 3060 
attattcctt caacaggaat tggaaataca gctacttttg tggaaaatgc agataaggta 3120 
atagtggaaa ttaatgaggc tcaaccgctt gaattggaag gtatggcaga tatatataca 3180 
ttaaaaaacc ctccaagaag agagcccata cctatagtta atgcaggcaa taggataggg 3240 
accacatatg tgacctgtgg ttctgaaaaa atatgcgcta tagtgatgac aaatacccag 33 00 
gataaaacaa gacctcttac agaagtgtct cctgtatctc aggctatatc cgataatctt 3360 
ataggatttt taaataaaga ggttgaagag ggaaaattac ctaagaacct gcttcctata 3420 

cagtcaggag ttggaagtgt agcaaatgca gttttggccg gactttgtga atcaaatttt 3480 

aaaaatttga gttgttatac agaagttata caggattcta tgctgaagct tataaaatgt 3 540 

ggtaaagcag atgtggtgtc aggcacttcc ataagtcctt caccggagat gttgcctgag 3600 

ttcataaagg acataaattt ctttagagaa aagatagtat taagaccaca ggaaataagt 3660 

aataatccag agatagcaag aagaatagga gttatatcca taaacactgc tttggaagta 3720 

gatatatatg gtaatgtaaa ctccactcat gttatgggaa gcaaaatgat gaatggtata 3780 

ggcggttctg gagactttgc cagaaatgca tatttgacta tattcactac agagtctatc 3840 

gccaaaaaag gagatatatc atctatagtt cctatggtat cccatgtgga tcatacagaa 3900 

catgatgtaa tggtaattgt tacagaacag ggagtagcag atttaagagg tctttctcct 3960 

agggaaaagg ccgtggctat aatagaaaat tgtgttcatc ctgattacaa ggatatgctt 402 0 

atggaatatt ttgaagaggc ttgtaagtca tcaggtggaa atacaccaca taatcttgaa 408 0 

aaagctcttt cctggcatac aaaatttata aaaactggta gtatgaaata aatatcaaca 4140 

agtataatac aaaaatttta aatatataaa acatttattt aggaggaaaa atatgagtaa 4200 

-tgadytatct ataaaagaat taattgaaaa ggcaaaggcg gcacaaaaaa aattggaagc 4260 

ctatagtcaa gaacaagttg atgtactagt aaaagcacta ggaaaagtgg tttatgataa 4320 

tgcagaaatg tttgcaaaag aagcagttga agaaacagaa atgggtgttt atgaagataa 4380 

agtagctaaa tgtcatttga aatcaggagc tatttggaat catataaaag acaagaaaac 4440 

tgtaggcata ataaaagaag aacctgaaag ggcacttgtt tatgttgcta agccaaaggg 4500 



agttgtggca gctactacgc ctataactaa tccagtggta actcctatgt gtaatgcaat 4560 
ggctgctata aagggcagaa atacaataat agtagcacca catcctaaag caaagaaagt 4620 
ttcagctcat actgtagaac ttatgaatgc tgagcttaaa aaattgggag caccagaaaa 4680 
tatcatacag atagtagaag caccatcaag agaagctgct aaggaactta tggaaagtgc 4 740 
tgatgtagtt attgctacag gcggtgctgg aagagttaaa gctgcttact ccagtggaag 4 800 
accagcttat ggcgttggac ctggaaattc acaggtaata gttgataagg gatacgatta 4860 
taacaaagct gcacaggata taataacagg aagaaaatat gacaatggaa ttatatgttc 4920 
ttcagagcaa tcagttatag ctcctgctga agattatgat aaggtaatag cagcttttgt 4 980 
agaaaatggg gcattctatg tagaagatga ggaaacagta gaaaagttta gatcaacttt 5040 

atttaaagat ggaaaaataa acagcaagat tataggtaaa tccgtccaaa ttattgcgga 5100 

tcttgcagga gtaaaagtac cagaaggtac taaggttata gtacttaagg gtaaaggtgc 5160 

aggagaaaaa gatgtacttt gtaaagaaaa aatgtgtcca gttttagtag cattgaaata 5220 

tgatactttt gaagaagcag ttgaaatagc tatggctaat tatatgtatg aaggagctgg 5280 

tcatacagca ggcatacatt ctgacaatga cgagaacata agatatgcaa gaactgtatt 534 0 

acctataagc agattagttg taaatcagcc tgcaactact gctggaggaa ctgtattacc 5400 

tataagcaga ttagttgtaa atcagcctgc aactactgct ggaggaagtt tcaataatgg 5460 

atttaaccct actactacac taggctgcgg atcatggggc agaaacagta tttcagaaaa 552 0 

tcttacttac gagcatctta taaatgtttc aagaataggg tatttcaata aagaagcaaa 5580 

agttcctagc tatgaggaaa tatggggata agtcctgtta ttaaaaagta tataaggagg 5640 

aaaaaatatg aagttattaa aattggcacc tgatgtttat aaatttgata ctgcagagga 5700 

gtttatgaaa tactttaagg ttggaaaagg tgactttata cttactaatg aatttttata 5760 

taaacctttc cttgagaaat tcaatgatgg tgcagatgct gtatttcagg agaaatatgg 582 0 

actcggtgaa ccttctgatg aaatgataaa caatataatt aaggatattg gagataaaca 5880 

atataataga attattgctg tagggggagg atctgtaata gatatagcca aaatcctcag rq4Q 

tcttaagtat actgatgatt cattggattt gtttgaggga aaagtacctc ttgtaaaaaa 6000 

caaagaatta attatagttc caactacatg tggaacaggt tcagaagtta caaatgtatc 6060 

agttgcagaa ttaaagagaa gacatactaa aaaaggaatt gcttcagacg aattatatgc 6120 

aacttatgca gtacttgtac cagaatttat aaaaggactt ccatataagt tttttgtaac 6180 

cagctccgta gatgccttaa tacatgcaac agaagcttat gtatctccaa atgcaaatcc 6240 
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ttatactgat 


atgtttagtg 


taaaagctat 


ggagttaatt ttaaatggat 


acatgcaaat 


6300 


ggtagagaaa 


ggaaatgatt 


acagagttga aataattgag gattttgtta 


taggcagcaa 


6360 


ttatgcaggt atagcttttg gaaatgcagg 


agtgggagcg gttcacgcac 


tctcatatcc 


6420 


aataggcgga 


aattatcatg 


tgcctcatgg 


agaagcaaat tatctgtttt 


ttacagaaat 


6480 


atttaaaact 


tattatgaga 


aaaatccaaa 


tggcaagatt aaaqatcrtaa 


ataaactatt 


6540 


agcaggcata 


ctaaaatgtg 


atgaaagtga 


agcttatgac agtttatcac 


aacttttaga 


6600 


taaattattg 


tcaagaaaac 


cattaagaga 


atatggaatg aaaqaaoaaa 


aaattgaaac 


6660 


ttttgctgat 


tcagtaatag 


aaggacagca 


gagactgttg gtaaacaatt 


atgaaccttt 


6720 


ttcaagagaa 


gacatagtaa 


acacatataa 


aaagttatat taatatqtaa 


cctacaatca 


6780 


ttaaatatcc 


catcttaaga 


gggcatttcc 


atattgtgaa atgtcctctt 


ttttatctaa 


6840 


ataataccgt 


tctattacta 


agaaacacct 


aatataacat ataaggataa 


tatttctgac 


6900 


atagtatttg aaaaagtttt 


catcaatttt 


gtgacttcat gatataataa 


tagtggtaga 


6960 


aaatgattct 


tatgcgatga 


acataagaat 


cacttgataa taatcttaga 


tgggaggtgt 


7020 


gtataaaggt 


gaaaatggat 


tttgctctta 


atttaactca ggaacaaaga 


ttggccatga 


7080 


cccaggaaat 


gcaattgtcc 


ataaagttgc 


tccaaatgtc 




7120 



7 




H: 433494(9@H$01!.DOC) 



» 



8 



